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LEAD-FREE ELECTROLESS TIN ALLOY PLATING BATH AND PLATING METHOD, 
AND ELECTRONIC PARTS HAVING LEAD-FREE TIN ALLOY FILM FORMED BY 
USING THE E LECTRO LFSS PLATING BATH 
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Abstract of JP1 1021673 

PROBLEM TO BE SOLVED: To obtain a plating bath excellent In the joining strength and corrosion 
resistance of a film to be obtained and increased in the velocity of precipitation by making it possible to 
regulate a bath so as to form a lead-free tin alloy film which contains a mixture of stannous salt and 
salts of one or more kinds among eight metals such as Bi, one or more kinds among organic acids and 
inorganic acids, and a complexing agent and in which the composition ratio of the above metals 
forming an alloy together with tin is regulated to a specific value or above. 

SOLUTION: The plating bath contains the following (A), (B), (C): (A) a soluble metallic salt mixture of 
stannous salt and a salt of at least one metal selected from the group consisting of Bi, In, Sb, Zn, Co, 
Ag, and Cu; (B) at least one add selected from organic acids, such as organic sulfonic acid and 
carboxylic acid, and inorganic acids, such as hydrochloric acid, sulfuric acid, and borofluoric acid; (C) a 
complexing agent. Further, the composition ratio of the above metals, such as Bi, forming an alloy 
together with tin is regulated to >=3 wt.% in total. The velocity of precipitation and the quality of a 
plating film are improved by further adding a reducing agent and a surface active agent. 
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• *tf y *#*> x* U XE012) y x*x— ■ r* 

-IHW-f'JW : lOg/L 

^t'Jt^Sait, WB**«1 ai:KI«<0*frT*«S «ilH«04^U**T**r>rt:. 

W-^^ilsi^ ^fjnwx-rmy^ 40 rooso] <n«iffll 3 b > TB0io* a elRi8M^x- 
y#<Dj£KI** o. 6 5 jumCDKJ?:*: 4. 5%<*>7>*^fr 7>«v^y*»ti»l/fc. 

p-7xy-;^;WVBi-^X (SrffcUT) : 8«/L 

H5*7>*%> (Sbfilt) : 5 0r/L 



8 0 r/L 
1 5 r/L 

1 , 3 -S/^ ji~;U^^-^3^ : 140g/L 

ft® y >» : 4 5 r/L 

t -y^y-;l//Kyxh^r>>U-h(E010) IOr/L 
C<D^X-7>*^& V£r3M y#B»:TAB07-<^ ♦ y^feMfiUfe. »6*ifc^X-7 >*^ 

=¥*y*feS«LT, WE*IIS«1 afcP^«<O*ft'eJS»50 y+OSRtt. 0. 8 8 Mm4>]R*fc 4 1 . 2 %®7>* 



C8) 



W0H¥ 1 1 — 2 1 G 7 3 



13 



14 



* [0 0 5 1] <^«S0J4 a> TE^««"0»1ttlH*X- 



- n - * * -f : 



3 0 r/L 

4 0 r/L 

1 2 0 r/L 
1 8 0 r/L 
1 0 0 r/L 



2 0g/L 



2 0 r/l 
5 3 r/L 

1 1 0 r/L 

2 0 0 r/L 
1 0 0 r/L 

2 4 r/L 



»fcnfc*X-ffitt*4**y*©&« [00 5 21 

tt, 0. 8 firn<Dfl&m£ 5. 5%©«»**f*«:*LT, * 

- l -xjiofcvifcff— (SrffcLT) 
•K1UEI& (Zn*fcUC) 

■ **mm 

- ^y^7x;- ^aKya:h#s/u— kboi2) 

ftbtLfe*X-ClteftJ< [0 0 5 3] <$1K0I5 a> rBttflJft-ClMlteX- 

0. 7 2 /*m©KJ?£ 3 3. 3 % (Dalian *£fc*r ★ =y^*^y*iBt:BIBLfe. 

- 1 -vUM*>R»--*X (S if Z. Lt) 
•SSSfc-y'rvU (N r'fcLT) 

• l % (4-tKn4'>7x-;l/) 

- :n £ > # y oi h * S/ U - h ( EO 1 0 ) 



3 5 r/L 
6. 5 r/L 

5 0 R/L 
1 7 5 r/L 

8 0 r/L 



1 0 r/L 



HfcyW (N PfcLT) 



[0 0 5 4] <3fcJ6« 5 b > >'E0>ttJfi~Ott18ft;iX- 

- y * * * * m & mm u 



»cffiy>K 

t-72J -JM* 'Jxh^U-h (E010) 



1 5 r/L 

2 5 r/L 
5 5 r/L 

1 7 5 r/L 
8 0 r/L 
1 4 r/L 



Mjty**JKLfe. ft btltiXX- [0 0 5 5] OJSJWHG a> TE^>«l*"C-/ffi«W^X- 

tf>;£J3£(i, 0. 5 5 u mtDlBiJ? £56. 0%CD — y*Vlrfrfr 3 A* b#«^ V #ffiftB»l/^ 

• 2-yn^>X^t>>iS-AX (SittLT) : 1 0r/L 
-Kftn'VL'h (Co^lt) : 5 r/L 

• p-7x;- ;^^Vfi 50r/l 



(9) 

15 

•tt-^h-M'JXh+S/k-h (E015) 
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1 0 g/L 
1 0 g/L 
1 5 g/L 
8 g/L 



[0 0 5 6] <£Jfc«l C b > TKOttj£T-«Ktt(W*X- 



8 g/L 
2 5 g/L 
5 0 g/L 

• ^XV^ 18r/L 
• • 1 1 Og/L 
-*Sflrt9M:r-M l S'A : 15k/L 

• ?9!/^fA'7> : 6- >)A^-f > 3g/L 

• NaOHT'P 11 7 CHS 

JSMy + *fcUfc. »&*wfc*X-3'<ArbftA**# [0 0 5 7] <«Mifll7 a> TMOIllttlWW^X- 

©JfcKli. 0. 5 3 um<ommt3 5. 1 %0>3/t*b£*2O y *»t«»L^(»-«*«:«iU). 

• h^x>^2h>SS-^X (Sri'fcUT) 30g/L 

1 0 g/L 

8 0 g/L 
1 0 0 g/L 
1 0 g/L 
4 g/L 

[0 0 5 8] <^tt0J 7 b > "KKi^ailft-eJRSM^X- 



fife Lfc. »fe*ifc*X-tt*A*v*©ttISte, 
0. 8 7 ^mOIS»t7. 5%<D*H****:ttU *y*Ar30 



^1/^- JWUI/*>lMB— *X (SrfiibT) 
V - 7 ^ S -Jls^Jls*>m® (Cu^Ut) 

by^A 

-xdfrS/^T ^^ l JXh^^^-h (EOIO) 



1 6 g/L 
6 0 g/L 
1 2 0 g/L 
1 0 0 g/L 
1 0 g/L 
4 g/L 



*fcKSL/c »?>tx>c-XX-«^^^4ra>AlgJ±, [0 0 5 9] <«ttfl9 8 a>TE©IW , eWIW^X- 

0. 7 jtmOlMCJ: 3 7. 8 %0»**f#fe*/U ^y*fr40 * 

. p-7x;-^*>t»-^X (StffcLT) : 3 2 g/L 

5 g/L 
1 0 0 g/L 
1 2 0 g/L 
1 2 0 g/L 
5 5 g/L 
1 8 g/L 



(ArffclT) 

• 3*<fc#y *a 

• Jt'J+toT% Xh^>l/- b(E08) 

• KOHT'pII 8CH8 
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gi> ««ft^r/J^-T-o®ffitt^jao^v^^^;^T^^ * fooco] <&fl£0y 8 t>> reaiiUK-ottttMxx- 
tz [ * v * js * mm 

• ^UMb7x;-;^ y x h *>>p- h (eois) 

• KOHT'P H OHIIflE 

»b*ifc^X-«#*^y*«!)*«tt. COO 6 1] <Jtl«M>TBO«l*"t?ii«*^X^y* 

1.4«m©RJPfc6 1. 7%<D«£«*fc#U **** 

• **>;uu*>«as-*x (srr^u-c) 

• r*mm 

• h-^#!>xh#^l/- KE015) 



5 5 k/L 
1 5 r/L 
1 0 0 g/L 
1 3 5 k/L 
1 2 0 k/L 
3 5 «/L 
1 8 k/L 



^y*<D/£R(*, 0. 4 8 /xm©R»fc«rl/&.. 

[0062] <#riE^«(o^K«i> ±taasm l i- b 

-8 a-bO&«W*X*&*y#»*«JBl/C, 6 
•J h *K C (D 1 0 »«iOKJ5t«i <fc U IUWBK*X# 

MiWttTEOlUWJ, *©fiSI*«M**X* 

rrtfUtJtolMUMI 
O : JB»**0. 5 a mJSU: 
x : RJ5E**0. 5 um*» 
[0 0 6 3] StW*tt©3iMft«l> ±3B3? 

ifcw^x^sftttraLT^wjw^-y+tiiiufea-T 40 
tr*-^^ttJSTcw-i 1 5A)«ini. 0.5 Mm 

«5 0g/M-f>tU-K, fi/l4 5 0 , C, D#(ffl5 
fc. *50 



★ [0 0 6 4] 



1 5 k/L 

5 0 r/L 
1 0 o k/l 
2 5 k/L 
1 5 k/L 

6 O'Cfcifli&Lfc 1 %»caEifi«lft*i«f«(wJ:ia^iK 
^(DTAB**^ 2 4H*HD»8lU/ctt«c*MB«:KRl/, 

[0 0 6 5] HlCD*^^2«Btttt6»fflOW*«:, 

&tf»fttt^*wflB»*ii:T3a^iEy-e*y, -eojas 

(1) tt£^<DffMBtttt 

o : itttfflico^x^ * *jsr£emp.. 

A : lt««O^X^ y ^rftHJ: »J 

(2) »&fi£(0fffiliS* 

© : Jt«fi!I^X^y#ftlHJ:yfltn-Ci^. 
A : it«0!l0>*X* y *j£fl« J: y 

[0066] < j;gai«sfo(S*co§f m> «7 y 

?M)lt Jt«0B^XMC«R-ettO.4 8 jcnrttbofc 
(OIZMLX. 3£flg#Jl a-b-Sa-b^X^SBt? 

fc^LT. ^rTOcOSfflBT^o/c. (ttU *X6*fe]£R 
<DRJ*fc % xXi:^&4:iab*-*-^WK^JK^S»^Bj£ 

UioTgtftU »J*Ji, *X-lf*v*. *X— f > 

s/*a, ^x-rmx *x-tt<o*-«^kj£R-e 
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m+£lBUZli.<&i*LK.. ttz. 4tfc. &KSWI1 bcD*X 
- Vx-?X-£t&l1Cf8i<DB5imiZ* ±£Jfe0«<O-5 *><0&*it 

x — r isw^-es&fef&^'ikmm 8 b co^x-at^/* 
ligi*.. amn^>xxmm<o\nt 3 iscokj? c & u fc. 

[00 6 7] ttdSBJtUBHLTtt. &*lfe«l 1 !• b ~ 

8 a b co%>y 9 -(oxx^&mt. ittitmoxxm 

JfiSv^ a*iWO||fflS«l 1 ~ 8<D**i. *X<DA^a<&^ 
b *yiJ<D&KS0g 1 ~ 8 .fc U&£9lJftOIMif*flMvCVi 

isv^ a^jcD^ssciy i ~ 8 *■>'. \.^-rti(omm(Dxxg& 

CO 0 6 8] Rf&tf:KI38L<Tfi. &3*i6#l<0;*.X£-&j£* 



*ki*. &«tm<D*x&.asiii[5}%fii>*mtixtn). mrnok 

E. *«S0J 6 a ©*X- a h d^dCK. WK 
«7 aOXX-«?6-&fiJSttJtl!SEfi»l©XX^IS«J:»Ji«ft 

[006 9] tttOiiC, »7'J-T-*U. ^XtA 
flta-t 8±Btt£&S0i>rtl{ AH4>0>ttl«Jt*< 3 * 
ft%tt±-e*S*H«S«Oftl««!^X^lfe^ y *mit. 

jRaj»^x»uj*^T«ftb>a**«a{ < . .* v *<d'j-se«-: 

[B 1 ) Um&l 1 a- b ~ 8 a- b jttF«rJt*«W»-*W« 
>y*KJSt. acfUJIHflS*. fSf^JiL Btf 
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- 1 -*^*:/ft®-.*x 
• i -y*>;^*>8fc 



[9M1*iE4] 

MtiE#ft«B£] 00 6 0 

(0 0 6 0] <%tim 8 b > TK^miKT*JK«JB*X- 

(Srf*kLt) : 55g/L 
: 1 5 k/L 
1 O 0 k/L 
1 3 5 k/L 
1 2 0 k/L 
3 5 k/L 
1 8 k/L 

1. 4*cm<DJ}£J££ 6 1 . 7%0>fift4PHfc4TU * v 



U— h (EO 1 8) 



